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S4 evaporated to yield the naphthalene-2,6-dicarbaldehyde as a white solid (1.24 g, 50% yield). 1 
Synthesis of H2nph.
To a solution of naphthalene-2,6-dicarbaldehyde (0.58 g, 3.1 mmol) in CH 2 Cl 2 (210 ml) at room temperature, a solution of diethylentriamine (0.33 g, 3.2 mmol) in CH 3 OH (210 ml) was added dropwise within 10 h. After the addition was completed, the mixture was stirred for 24 h, the solution was concentrated to about 200 ml by evaporation, and NaBH 4 (0.46 g, 12.2 mmol) was added carefully under stirring. After stirring at 323 K for 12 h, the solvent was removed by evaporation, and water (100 ml) was added. The resulting solution was extracted with CH 2 Cl 2 (3×50 ml), the organic layer was dried over MgSO 4 and dried by evaporation, and then recrystallized in chloroform (4 mL) and toluene to form pale yellow crystals (0.47 g, 58% yield). 1 The solvent was removed to dryness and the residue was treated with of NaOH 15% (7.85 mL), stirring for 30 min. The resulting solution was extracted with CH 2 Cl 2 (3×15 ml), the organic layer was dried over MgSO 4 , dried by evaporation and then recrystallized in acetone (0.24 g, 68% yield). 1 
Synthesis of [Pd-1c·(AcO) 2 ](CF 3 SO 3 ) 2 .
Ligand 1c (0.05 g, 0.084 mmols), Pd(AcO) 2 (0.04 g, 0.18 mmols) and anhydrous CH 3 CN (16.5 ml) were mixed in a round bottom flask. The mixture is refluxed, under nitrogen atmosphere overnight. Afterwards the reaction was cooled down to room temperature and an excess of NaCF 3 SO 3 salt was added (1 to 4.2 equivalents respect 1c) and the mixture was stirred vigorously during 6 h. Finally, the reaction mixture was concentrated to a S5 volume of 2ml under reduced pressure, filtered through Celite© and recrystallized under slow diethyl ether diffusion. Yellow crystalline solid is obtained (0.08 g, 92% yield (major and minor conformers)). 1 H-NMR (isolated major conformer ( Figure S17 ), 400 MHz, CD 3 CN): 4.26 (d, J= 12.83 Hz, 4H, -CH 2 -), 3.54 (m, 4H, -CH 2 -), 3.43 (s, 12H, -NCH 3 ), 3.26 (d, J= 12.83 Hz, 4H, -CH 2 -), 3.23 (m, 4H, -CH 2 -), 2.42 (d, J= 13.5 Hz, 4H, -CH 2 -), 2.26 (d, J= 13.5 Hz, 4H, -CH 2 -). 13 C-NMR (isolated major conformer ( Figure S24 
Synthesis of nanocapsule 5·(BArF) 8
Synthesis of nanocapsule 5·(CF 3 SO 3 ) 8 . 5,10,15,20-tetrakis(4-carboxyphenyl)-porphyrin-Zn(II) (11.02 mg, 0.012 mmol) was weighed in a 10 ml flask and 0.5 ml of DMF were added.
Afterwards, triethylamine (11 μl) was dissolved in 0.5 ml of DMF and added to the porphyrin solution. Finally, [Pd-1c·(AcO) 2 ](CF 3 SO 3 ) 2 (30 mg, 0.024 mmols, mixture of conformers) was also dissolved in 2 ml of DMF and added to the mixture. The reaction mixture was heated to 105ºC under reflux during 18 h. After the reaction time, the mixture was cooled to room temperature, filtered through Celite© and crystallized by diethyl ether diffusion. was suspended in dichloromethane (20 ml), an excess of NaBArF (38.08 mg, 0.04 mmol, 10 eq.) was added. The mixture was stirred for 12 h at room temperature, and then filtered through a Celite® column. The product was obtained by precipitation using diethyl ether. The dark power obtained was washed several times with diethyl ether to remove the excess of NaBArF. (Yield: 51.93 %). 1 
Preparation and characterization of the fullerene adducts.
Preparation of C 60 Ì5·(BArF) 8 : 1.0 mg of 5·(BArF) 8 
General procedure for UV-Vis titrations
Host-guest interactions in solution were studied by UV-Vis spectroscopy. Solutions of nanocapsule 5·(BArF) 8 
Diffusion-Ordered NMR spectroscopy experiments
Diffusion-Ordered NMR experiment (DOSY NMR) of 5·(BArF) 8 
where k is the Boltzmann constant, T is the temperature, and η is the viscosity of the solvent (η (CH 3 CN) = 0.35 mPa s). S9
Molecular Dynamics (MD) simulations
Molecular Dynamics simulations were performed using the GPU code (pmemd) 3 of the AMBER 16 package. 4 Parameters for fullerenes and acetonitrile (solvent) were generated within the antechamber module using the general AMBER force field (gaff), 5 with partial charges set to fit the electrostatic potential generated at the HF/6-31G(d) level by the RESP model. 6 The charges were calculated according to the Merz-Singh-Kollman scheme 7,8 using the Gaussian 09 package. 9 Parameters for supramolecular metallo-cages were generated using the MCPB.py 10 module included in AmberTools16. 4 Each host-guest system was immersed in a pre-equilibrated truncated octahedron box with a 12 Å buffer of acetonitrile molecules using the leap module, resulting in the addition of around 750 solvent molecules. The systems were neutralized by addition of explicit counter ions (Cl − ). All subsequent calculations were done using the Stony Brook modification of the Amber14 force field (ff14sb). 11 A two-stage geometry optimization approach was performed. The first stage minimizes the positions of solvent molecules and ions imposing positional restraints on the solute by a harmonic potential with a force constant of 500 kcal·mol −1 ·Å −2 and the second stage minimizes all the atoms in the simulation cell except those involved in the harmonic distance restraint. The systems were gently heated using six 50 ps steps, incrementing the temperature by 50 K for each step (0-300 K) under constant-volume and periodic-boundary conditions. Long-range electrostatic effects were modelled using the particle-mesh-Ewald method. 12 An 8 Å cutoff was applied to Lennard-Jones and electrostatic interactions. Harmonic restraints of 30 kcal·mol -1 were applied to the solute and the Andersen equilibration scheme was used to control and equalize the temperature. The time step was kept at 1 fs during the heating stages, allowing potential inhomogeneities to self-adjust. Each system was then equilibrated for 2 ns with a 2 fs time step at a constant volume. Production trajectories were then run for an additional 500 ns under the same simulation conditions.
X-ray Diffraction studies
Crystals of complexes Pd-1c·(AcO) 4 . The structure was solved by direct methods and refined by full-matrix least-squares methods on F2. The non-hydrogen atoms were refined anisotropically.
Crystallographic data for 5·(CF 3 Analogously to molecular clip Pb-1b, molecular clip Pd-1c displays two conformational isomers in acetonitrile solution. Two separate sets of signals can be observed on the 1 H-NMR at different temperatures ( Figure S16 ). One of the conformers displays very broad signals on the aromatic region, most likely due to conformational fluxionality, consequently at low temperature the dynamicity is restricted and the signals become sharper. The other conformational isomer presents sharp signals at all temperatures. Complete exchange to a sole isomer does not occur under the different NMR conditions. Partial crystallization of the reaction mixture lead to the formation of crystals corresponding to a single conformer (the one with broad signals on the aromatic region, see Figure S17 ), however in the remaining supernatant both isomers were still present. In order to make sure both isomers were suitable to synthetize capsule 5, two experiments were performed: a) capsule synthetized using the pure conformational isomer obtained by partial recrystallization and b) capsule synthetized using the mixture of isomers obtained from the reaction mixture. Both experiments gave equivalents yields and both leaded to the clean formation of supramolecular capsule 5 strongly suggesting that in the reaction conditions necessary to synthetize the capsule, both conformers of the molecular clip can adopt in solution the right conformation to facilitate selfassembly. 4 . Pd (II) presents a d 8 electronic configuration which enforce palladium ions to adopt a tetra-coordinated square-planar geometry formed by three N atoms of the macrocyclic ligand 1c and one O atom from the carboxylate group, which coordinates in a mono-dentate mode.
S26 Figure S28 . HRMS spectrum of 5·(CF 3 S27 Figure S30 . 1 H-NMR spectrum of 5·(BArF) 8 S29 Figure S34 . 13 C-NMR spectrum of 5·(BArF) 8 S32 Figure S39 . HRMS spectrum of C 60 Ì5·(BArF) 8 host-guest complex, formed after mixing a solution of 5·(BArF) 8 in acetonitrile and C 60 dissolved in toluene, in a 1:1 molar ration (v/v-MeCN/TL, 4/1). Experimental conditions: 100 μM in CH 3 CN, registered with a Bruker MicroTOF-Q-II exact mass spectrometer. Figure S40 . UV-Vis monitoring of the titration of 5·(BArF) 8 nanocapsule with fullerene C 60 . Fixed total concentration (6.46·10 -6 M) of nanocapsule in Toluene/Acetonitrile (9/1). Figure S43 . UV-Vis monitoring of the titration of 5·(BArF) 8 nanocapsule with fullerene C 70 . Fixed total concentration (6.46·10 -6 M) of nanocapsule in Toluene/Acetonitrile (9/1). Abs ʎ (nm) Figure S44 . Zn···Zn distance and N(5)-Zn(5)-C(ful)-C(ful) dihedral angle measured over the 500ns of MD trajectory for C 60 and C 70 encapsulated inside 5(Cl) 8 .
The large fluctuation of the defined dihedral angles indicates that encapsulated C 60 and C 70 can adopt many different orientations inside the supramolecular cage 5. Figure S55 . HRMS spectrum of the mixture of 1 eq. of 5·(BArF) 8 with 2.5 eq. of C 60 and 2.5 eq. of N- Intens.
2260 2280 2300 2320 m/z 5·(BArF) 8 C 60 ⊂5·(BArF) 8 [(mono)-n-pyrrolidine-C 60 ] ⊂5·(BArF) 8 S42 Figure S57 . HRMS spectrum of the mixture of a) 1 eq. of 5·(BArF)8 with 0.9 eq. of C60 and 0.9 eq. of N-methylpyrrolidine-C 60 (reaction time 1.5 h in TL/MeCN (4/1)) and b) capsule after applying the solvent-washing protocol (20 ml of CS 2 ). Experimental conditions: 100 μM in Toluene/CH3CN (4/1), registered with a Bruker MicroTOF-Q-II exact mass spectrometer. Tables   Table S1 . Crystal Data and Structure Refinement for Pd-1c·(CH 3 COO) 4 and 5·(CF 3 
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Supplementary videos can be downloaded from the link provided in the online version of the article.
Supplementary Video VS1. MD trajectory for the empty 5·(Cl) 8 
